Developmental regulation of transmembrane signaling via the T cell antigen receptor/CD3 complex in human T lymphocytes.
We have examined transmembrane signaling events via the TCR/CD3 complex (TCR/CD3) at various stages of T cell development for evidence of developmental regulation. Engagement of TCR/CD3 induced defective activation of phospholipase C (PLC) in thymocytes relative to peripheral blood T lymphocytes. The defect in PLC activation via TCR/CD3 was restricted to immature thymocytes (CD3low, CD4+CD8+). Mature thymocytes (CD3high, CD4+CD8-/CD8+CD4-) were similar to PBL in signaling via TCR/CD3. Both immature and mature thymocytes expressed a similar profile of PLC isoenzyme mRNA species, indicating that the defect in signaling in immature thymocytes was not due to altered expression of PLC isoenzymes. Activation of tyrosine phosphorylation pathways implicated in the coupling of TCR/CD3 to PLC was impaired in immature thymocytes, as evidenced by depressed phosphorylation of CD3 zeta subunit after stimulation with anti TCR/CD3 mAb. This was associated with lower levels of p59fyn tyrosine kinase and minimal or undetectable stimulus-induced kinase activation in immature thymocytes relative to mature thymocytes. We conclude that the capacity to signal via TCR/CD3 is regulated during T cell development by mechanisms acting at the level of TCR/CD3-associated tyrosine phosphorylation pathways.